The Intracranial Aneurysm Gene THSD1 Connects Endosome Dynamics to Nascent Focal Adhesion Assembly.
We recently discovered that harmful variants in THSD1 (Thrombospondin type-1 domain-containing protein 1) likely cause intracranial aneurysm and subarachnoid hemorrhage in a subset of both familial and sporadic patients with supporting evidence from two vertebrate models. The current study seeks to elucidate how THSD1 and patient-identified variants function molecularly in focal adhesions. Co-immunostaining and co-immunoprecipitation were performed to define THSD1 subcellular localization and interacting partners. Transient expression of patient-identified THSD1 protein variants and siRNA-mediated loss-of-function THSD1 were used to interrogate gene function in focal adhesion and cell attachment to collagen I in comparison to controls. THSD1 is a novel nascent adhesion protein that co-localizes with several known markers such as FAK, talin, and vinculin, but not with mature adhesion marker zyxin. Furthermore, THSD1 forms a multimeric protein complex with FAK/talin/vinculin, wherein THSD1 promotes talin binding to FAK but not to vinculin, a key step in nascent adhesion assembly. Accordingly, THSD1 promotes mature adhesion formation and cell attachment, while its rare variants identified in aneurysm patients show compromised ability. Interestingly, THSD1 also localizes at different stages of endosomes. Clathrin-mediated but not caveolae-mediated endocytosis pathway is involved in THSD1 intracellular trafficking, which positively regulates THSD1-induced focal adhesion assembly, in contrast to the traditional role of endosomes in termination of integrin signals. The data suggest that THSD1 functions at the interface between endosome dynamics and nascent focal adhesion assembly that is impaired by THSD1 rare variants identified from intracranial aneurysm patients.